INTRODUCTION
Patients with Chronic Obstructive Pulmonary Disease (COPD) present musculoskeletal disorders, which result in exercise intolerance, a decline in quality of life (QoL) 1 and poor sleep quality 2 . It is proven that the use of elastic tools in resistance training for patients with COPD is beneficial in improving the functional capacity, QoL and muscle strength 3, 4 . However, it is unknown if the benefits achieved with elastic resistance training using elastic bands and tubes, are maintained after the program, in COPD. Considering the advantages (low cost and portability) of these elastic tools, as well as the benefits for these patients 3 , it is necessary to evaluate the functionality, health status, and body composition at the end of the training program.
The objective of this study was to analyze functional capacity, body composition, QoL and Physical Activity (PA) level at 3 months follow-up after 12 weeks of elastic resistance training in patients with COPD.
METHODS Sample
The sample size was defined using the study of Ramos et al. (2014) 3 . In order to evaluate the study parameters a sixminute walk test (6MWT) was carried out by 54 patients divided into three groups. The duration of the study lasted 24 weeks (12 weeks of training and 12 weeks of follow-up). Participants signed the consent form. All the procedures performed were approved by the Research Ethics Committee (approval number of the Ethics Committee: 1.677.874). 
Study design
A total of 81 patients diagnosed with COPD were recruited. Of these, 48 patients were randomized into three groups: Elastic Band Training Group (EBG), Elastic Tube Training Group (ETG) and Training Group with Conventional Weight Machines (CG). The 3 months follow-up sample was composed of 33 patients, and the study was registered in the Brazilian Clinical Trials Registry (REBEC: RBR-6V9SJJ).
An assessment was individually performed before the beginning of the training, after completing the program training (12 weeks) and after 3 months of follow-up (24 weeks), these evaluations were: spirometry (conducted to confirm the diagnosis of COPD) 1 , body composition (assessed using bioimpedance analysis -Octopolar InBody 720, Biospace, Seoul, Korea), functional capacity (6MWT) 1 , QoL (analyzed by COPD Assessment Test-CAT and sleep disorders assessed by the Mini-Sleep Questionnaire -MSQ). To evaluate PA levels the Baecke Questionnaire (BQ) was used.
Training protocol
The training program was performed for 12 weeks, three times per week, 60 minutes per session. Materials used included elastic bands (EBG) and elastic tubes (ETG) using chairs specially designed with fixed hooks for these groups, as well as conventional equipment (CG). The exercises used during intervention were: knee extension, knee flexion, shoulder flexion, abduction of shoulder and elbow flexion.
Training protocol consisted of a Maximum Number of Repetitions (MNR) in each set. Therefore, the patient was submitted to a load that had only the MNR imposed by the training dynamics; this consisted of twelve weeks with 2x15 (first week) up to 3x15 (last week) repetitions. The increase in the training load was introduced during the execution of the movement, for EBG and ETG were carried out by adding tubes or bands in the fixed-hooks. The thickness of the elastic tubes indicated different resistances; the greater the thickness the greater the resistance. For CG free weights and pulleys were used.
Statistical analysis
One-way ANOVA was performed to identify the difference between groups at baseline. A 3x3 repeated measures analysis of variance (RMANOVA) with Bonferroni adjustment for 
RESULTS
Anthropometric and spirometric characteristics of the groups are presented in Table 1 . A total of 33 patients with COPD completed the study, divided into: EBG (degree = GOLD I: 2 patients (17%), GOLD II: 4 (33%), GOLD III: 5 (42%), GOLD IV: 1 (8%); ETG (degree = GOLD I: 0 patients (0%), GOLD II: 3 (27%), GOLD III: 7 (64%), GOLD IV: 1 (9%) and CG (degree = GOLD I: 0 patients (0%), GOLD II: 6 (60%), GOLD III: 3 (30%), GOLD IV: 1 (10%). The results of functional capacity, questionnaires (CAT, MSQ, and PA) and body composition are presented in Within the three groups, only CAT questionnaire presented a significant decrease over the three assessments (p<0.05) however, the post-hoc was not significant. Although not a significant one, only among patients from the ETG group was there a decline in their functional capacity after the program. Comparing follow-up with post-program, all three groups reduced their functional capacity but with a similar non-significant amount for EBG and CG, while reaching the Minimum Clinically Important Difference (MCID) on the ETG. The other variables remained stable.
There was a MCID in CAT in EBG and ETG when comparing baseline and after 12 weeks of training (EBG = -2.76 points; ETG= -3.50 points). Table 2 
DISCUSSION
Patients with COPD maintained their body composition and PA levels at 3 months follow-up using elastic components.
However, although not significant, there was a decrease in functional capacity. The QoL was also maintained, and MCID was observed in EBG and ETG after 12 weeks of intervention.
It is known that the elderly associated to chronic diseases have a predisposition to functional disability 5, 6 . The results of the present study showed a decrease in functional capacity at 3 months follow-up when using elastic components, suggesting the importance of the continuity of program performed to maintain functional capacity 6 . This may be explained by age and pulmonary function, that even if these values were not statistically different between groups, the ETG presented higher age and lower pulmonary function values.
Pulmonary Rehabilitation Program (PRP) promotes QoL improvements in patients with COPD 7 while sleep disturbances are detrimental to QoL and can lead to mental and physical illness, increasing health expenditure and mortality 8 . PA is an important protective factor for sleep disorders in the elderly 9 . Maintenance of body composition in patients with COPD is of extreme importance to reduce mortality 10 . Ribeiro et al. found that resistance training does not promote increases in fat-free mass when not associated with nutritional support 11 , which may justify the results found in our study.
In this context, interventions that can promote the maintenance of these variables in patients with COPD are important for functional independence 6 , QoL 7 , decrease in hospitalizations and mortality 8 . In addition, the similar behavior of maintenance of these variables at 3 months follow-up in resistance training using elastic components and conventional training with weight machines is very important, because elastic components have advantages such as low cost, high portability and little demand for space 3 compared with the conventional training. Considering this, it is much easier for patients to use such equipment at home if going to rehabilitation center is not possible. In conclusion, in the present study, at 3 months follow-up of resistance training with elastic components, there was maintenance of body composition, health status and PA levels in patients with COPD. However, there was a decrease in Table 2 Variables of functional capacity, body composition and questionnaires of quality of life, sleep disturbances and physical activity level expressed as mean ± standard error. functional capacity, but only with minimum clinically important differences, in the ETG group.
Understanding symptoms variability in outpatients with AECOPD
Dear Editor, Symptoms are the cornerstone for diagnosing acute exacerbations of chronic obstructive pulmonary disease (AECOPD), however little information is available on their variability during these events and on their relationships with objective clinical measures. This study explored changes in patients' symptoms and their relationships with objective clinical measures during AECOPD.
Methods
A longitudinal observational study was conducted with thirty-six outpatients with AECOPD (24 males; 68.4±9.9 years; forced expiratory volume in one second (FEV 1 ) 50.7±20.4%predicted) recruited from the urgent care of a Central hospital. Patients attended to 4 assessments: until 48 hours of the urgent care visit (T1), 8 days (T2), 15 days (T3) and 45 days (T4) after the hospital visit. Patients' prescriptions included only pharmacological treatment and consisted in antibiotics (n=16; 44.4%), beta-adrenergic agonists (n=2; 5.6%), cholinergic antag-
